Cloning, expression, and purification of cold inducible RNA-binding protein and its neuroprotective mechanism of action.
Cold-inducible RNA-binding protein (CIRP) is induced in response to hypothermia, where it exerts neuroprotective effects. Our preliminary studies revealed that it inhibits H2O2-induced apoptosis in rat neurons. In the current study, we report effective expression and purification approaches for the synthesis of CIRP, and assess its potential protective effects against oxidative stress. CIRP-encoding was expressed using the prokaryotic expression system pGEX-4T-1, and SP-Sepharose and Sephacryl S-200 columns were used to purify rCIRP. To mimic ischemia/reperfusion injury-associated oxidative stress, neuro2a cells (N2a) were pre-treated with rCIRP for 2h, followed by hydrogen peroxide (H2O2 60 μmol/ml) for 24h. Cell viability was then quantified using an MTT assay. In addition, western blotting was performed to measure the cell cycle related signal transduction pathways. N2a cells exhibited decreased viability following H2O2 treatment, whereas rCIRP significantly improved viability following H2O2 treatment. CIRP also accelerated cell cycle progression from S to G2/M phase in cultured mouse neuroblastoma cells. In addition, CIRP increased levels of p-ERK and p-Akt, and also re-activated the cell cycle-related protein cyclin D1 and c-Myc. These results suggest that CIRP activated the Akt and ERK signal transduction pathways in N2a cells. Our findings suggest that CIRP could exert protective effects against oxidative stress, and that it might be a novel neuroprotective agent.